Experimental materials and instruments

Materials
All of the solvents and chemical reagents were used as received from the commercial sources without further purification unless otherwise noted. Amino acids and HBTU were purchased form GL Biochem (Shanghai) Ltd. Thymine-1 acetic acid was purchased from Aldrich. Proteinase K was purchased from Sigma (> 800 unit/mL). Other materials and solvents were purchased form Fisher Scientific.
Instruments
We purified all the products (P-1, GP-2, and P-3) with a Water Delta600 HPLC system, equipped with an XTerra C18 RP column and an in-line diode array UV detector. We obtained 1 H-NMR spectra on Varian Unity Inova 400, LC-MS spectra on a Waters Acouity ultra performance LC with Waters MICRO-MASS detector, TEM images on Morgagni 268 transmission electron microscope, rheological data on TA ARES G2 rheometer with 25 mm cone plate, isothermal titration calorimetry on TA Nano ITC.
Synthesis and characterization
P-1:
We used solid phase peptide synthesis (SPPS) to produce compound P-1 (Scheme S1). To begin with, we placed 1g 2-chlorotrityl chloride resin in a peptide synthesis reactor, swelled the resin with sufficient dry dichloromethane (DCM) with continuous nitrogen gas (N 2 ) bubbling for 30 minutes, and washed the resin with dry N,N-dimethylformamide (DMF, 3 x 5mL). Then we anchored the first amino acid on the resin by adding the solution of Fmoc-Ile-OH (883.5 mg, 2 mmol) in DMF (5mL) and N,Ndiisopropylethylamine (DIEA, 0.87 mL, 5 mmol)), and agitated the resin with N 2 for 1 hour. Later we washed the resin with DMF (5 x 5 mL). The following step was to block the un-reacted sites of the resin with DCM/methanol (MeOH)/DIEA = 16/3/1 (10 mL, 2 x 10 minutes). After washing the resin with DMF (5 x 5 mL), we removed the N-protected Fmoc group by 20 % piperidine in DMF (5 mL, 3 x 5 minutes). Then we washed the resin with DMF (5 x 5 mL) again, added the second amino acid solution of Fmoc-Asn(Trt)-OH (1.19 g, 2 mmol) in DMF (5 mL) with coupling reagent O-benzotriazole-N,N,N',N'-tetramethyl-uronium hexafluoro-phosphate (HBTU, 758 mg, 2 mmol) and DIEA (0.87 mL, 5 mmol), and agitated the resin with N 2 for 30 minutes. Here, before adding the solution to the reactor, we sonicated it to make HBTU dissolve faster. To elongate the peptide chain, we repeated the washing, deprotection and coupling steps. After connecting the last one, 2-naphthylacetic acid, to the resin, we washed the resin successively with DMF (5 x 5 mL), DCM (5 x 5 mL), MeOH (5 x 5 mL), hexane (5 x 5 mL). Finally, we cleaved the whole peptide chain from the resin in TFA/H 2 O (95/5) for 2 hours. After air-drying the TFA, we precipitated the crude product of P-1 in ethyl ether. Finally, we collected the crude product of P-1 by filtration and purified it by reversed-phase high-performance liquid chromatography (HPLC). The yield was 85%. 
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Scheme S1. The solid phase peptide synthesis (SPPS) procedure of P-1. Figure S1 . The 1 HNMR of P-1 in DMSO.
P-3:
We followed the SPPS route described above to obtain compound P-3. The order of connecting NFmoc protected amino acids to the 2-chlorotrityl chloride resin was Fmoc-Val-OH, Fmoc-Pro-OH, FmocThr(tBu)-OH, Fmoc-Thr(tBu)-OH. Finally we used thymine-1-aectic acid to cap the N-terminal of Thr. The purification performed by HPLC gave a pure white powder in a yield of 92%. GP-2: First, we also followed the SPPS procedure to synthesize P-3 with side chain protected groups on the resin, which was mentioned as above. To connect D-glucosamine hydrochloride to P-3, we need to get the fully protected P-3 from the resin. So the only difference with synthesis of P-3 was that we used 2,2,2-trifluoroethanol (TFE)/DCM (2/8, 2 x 30 minutes) to cleave the fully protected P-3 at the last step of SPPS. Then to a solution of side chain fully protected P-3 (150 mg, 0.22 mmol), D-glucosamine hydrochloride (142.3 mg, 0.66 mmol), HBTU (81.8 mg, 0.22 mmol) in DMF (5 mL) was added DIEA (0.14 mL, 0.77 mmol). The turbid solution was stirred at room temperature for 8 hours. After rotary evaporation of the solvent, 95 % TFA (8 mL) was added to remove the tert-butyl group on the side chain of Thr. Following the air-drying of TFA, we purified the crude product of GP-2 by HPLC and got a pure white powder in a yield of 80%. 
Figure S5
The optical images of mixtures of P-1 with H 2 O, GP-2, or P-3 at different ratios. Hydrogel of P-1 is at a concentration of 622 M (0.063 wt%) and pH = 6.4 in 300 L H 2 O. Then adding 50 L H 2 O (pH = 6.4), or 50 L different ratios of GP-2 or P-3 (pH = 6.4) for 7 days to get the corresponding optical images. Figure S6 . TEM images of (A) hydrogel of P-1, (B) hydrogel of P-1+H 2 O, solutions of P-1 with (C) 1 equiv. GP-2, (D) 2 equiv. GP-2, (E) 4 equiv. GP-2, (F) 1 equiv. P-3, (G) 2 equiv. P-3, (H) 4 equiv. P-3. Hydrogel of P-1 is at a concentration of 622 M (0.063 wt%) and pH = 6.4 in 300 L H 2 O. Then adding 50 L H 2 O (pH = 6.4), or 50 L different ratios of GP-2 or P-3 (pH = 6.4) for 7 days to take the TEM images. Scale bar is 100 nm. Figure S7 . (A) Strain sweep and (B) frequency sweep of the hydrogels of P-1 and P-1+H 2 O, the solutions of P-1+ GP-2 (GP-2 in 1, 2, or 4 equiv. of P-1), the solutions of P-1+ P-3 (P-3 in 1, 2, or 4 equiv. of P-1). We prepared hydrogel of P-1 at a concentration of 622 M (0.063 wt%) and pH = 6.4 in 300 L H 2 O, then added 50 L H 2 O (pH = 6.4), or 50 L GP-2 or P-3 (pH = 6.4) at different ratios. After storing the samples for 7 days, we tested their rheological properties.
